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(54) METHOD FOR CLEANING OPTICAL COMPONENT 

(5 7) Abstract: 

PURPOSE: To provide the cleaning method for optical 
components which can clean the optical components 
with pure water without leaving a stain and a burn on the 
surface of an optical component in a final dry state and 
secure a stable yield of products. 

CONSTITUTION: By this cleaning method for the glass 
optical component the glass optical component is 
dipped in pure water which is warmed up to a necessary 
temperature, the surface of the glass optical component 
is cleaned according to the degree of water removing 
when the component is pull out of the pure water, and 
then the surface is uniformly dried. When the pulling-up 
speed (mm/s) of the glass optical component is S1 and 
the surface tension (dyne/cm) of the pure water on the 
surface of the glass optical component at this time is A, 
the glass optical component is pulled up at a speed 
represented by S1-5814/A-82±2. 
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[JP,06-230325,A] 
* NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. ° 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



lClaim(s)] 

[Claim 1] In the washing method of the optic which was made to make uniform nothing and dryness of 
the front face for washing of the front face of the aforementioned glass optic in the condition of the water 
break when being under the pure water warmed to necessary temperature, and pulling up a glass optic 
from the pure water It is the raising speed (mm/s) of a glass optic Si When carrying out and setting 
surface tension (dyne/cm) of the pure water in the front face of the glass optic at that time to A, at the 
speed expressed with Si =5814 / A-82**2 The washing method of the optic characterized by raising the 
atorementioned glass optic. 

[Claim 2] It is under the pure water which warmed at least the optic by which the optical functional side 
is constituted from aluminum to necessary temperature. In the washing method of the optic which was 
made to make uniform dryness of nothing and its optical functional side for washing of the optical 
lunctional side of the aforementioned optic in the condition of the water break when pulling up from the 
pure water It is the raising speed (mm/s) of an optic S2 When carrying out and setting surface tension 
Wyne/cm) of the pure water in the optical functional side of the optic at that time to A, at the speed 
expressed with S2 =2758 / A-36**2 The washing method of the optic characterized by raising the 
aforementioned optic. 

[Claim 3] The claim 1 characterized by making temperature of pure water into the range of 40- 100 
degrees C, or the washing method of an optic given in 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ^ Application] this invention relates to the washing method of the optic which devised the 
workmanship state of the optic so that it could always hold uniformly, mainly when washing optics such 
as a lens, a mirror, and prism. 
[0002] 

[Description of the Prior Art] the inside of the chlorofluocarbon steam conventionally warmed for washing 
ot the optical functional side of an optic at necessary temperature, or an alcoholic steam - an optic - 
being immersed ■■ warming -- in the state, when pulling up the aforementioned optic from this 
chlorofluocarbon steam or an alcoholic steam, the dirt adhering to the optical functional side of the optic 
etc. is Hushed K 

[0003] However, chlorofluocarbon is matter which destroys ozone, and since a bad influence is in a wrap 
ozone layer about the earth, the direction which forbids future use is globally shown from a viewpoint of 
environmental protection. Moreover, in using alcohol, the inflammability poses a problem and for this 
reason, the management on this and use also requires [ the required shell and costs which give safety 
practices, such as a fire extinguisher system ] **** 
[0004] 

[Problem(s) to be Solved by the Invention] Then, although an optic is immersed into the pure water 
warmed to necessary temperature and making it dry is performed by lessening surface moisture and 
pull.ng up it by recently at the time of the raising, if this raising speed is not made proper, there is a 
possibility of leaving silverfish and YAKE in an optical functional side etc., after that. In addition 
Is.lverfishj I is dirt of the front face by the penetrant remover residue which remains in the front face of the 
optic which is a washed object after ending a washing process, and [YAKE] has pointed out the cloudy 
weather which the quality of the material of a washed object generates according to the chemical reaction 
on water and the front face of glass in the case of glass here. This silverfish and YAKE are flooded with an 
volatile low liquid, for example, water, in a washed object, and after that, when it pulls up, it is easy to 
generate them, [ many ] Moreover, it is easy to generate YAKE, so that there is much contact on water 
and glass^ It is thought that it goes up while remarkable water had adhered on the surface of the optic 
and it is dryness process, and this is because it becomes an above-mentioned bad influence when pulling 
up an optic from pure water. & 

[0005J However, even if it is thought that it depends for the state of adhesion of the water for [ the period 
until this J raising on the temperature and raising speed of pure water, since these are only grasped 

exponentially, the setup is not accurate and generating of a defective is not avoided. 
10006.1 

[Objects of the Invention] this invention was made based on the above-mentioned situation, without being 
inal dryness and leaving silverfish and YAKE on the surface of an optic, can attain washing of the optic 
by pure water and tends in offer the washing method of the optic which enabled it to secure the yield of 
the stable product. J " 

[00071 

[Means for Solving the Problem] Then, in this invention, it is under the pure water which warmed the 
glass optic to necessary temperature. In the washing method of the optic which was made to make 
uniform notlung and dryness of the front face for washing of the front face of the aforementioned glass 
optic : in the condition of the water break when pulling up from the pure water It is the raising speed 
mm/s) of a glass optic St When carrying out and setting surface tension (dyne/cm) of the pure water in 
the Iront face of the glass optic at that time to A, it is the speed expressed with Si =5814 / A8?**2 and 
the alorementioned glass optic is raised. 

[00081 Tn this invention, .he optical functional side at least moreover, the optic which consists of 
aluminum In the washing method of the optic which was made to make uniform dryness of nothing and 



its optical functiona^^P'for washing of the optical functional side of the. aforementioned optic in the 
condition of the water break when being under the pure water warmed to necessary temperature and 
pulling up from the pure water It is the raising speed (mm/s) of an optic S2 When carrying out and setting 
surface tension (dyne/cm) of the pure water in the front face of the optic at that time to A it is the speed 
expressed with S2 =2758 / A36**2, and the aforementioned optic is raised 
[0009] 

lExample] Hereafter, the example of the washing method of this invention is concretely explained in full 
detail with reference to drawing 1 and drawing 2 . In addition, in drawing, a sign 1 is a water purifying 
apparatus, the pure water manufactured with this water purifying apparatus 1 is warmed by request 
temperature when it goes via a heater 2, and it is temporarily stored in the auxiliary tub 3. And the pure 
water washing tub 7 is supplied through a filter 5 with a pump 4. In an elevator 6, an optic is immersed in 
this pure water washing tub 7, and it can pull up at a predetermined raising speed to it, and future 
dryness processes are brought at it. Moreover, the pure water washing tub 7 is an operation of overflow, 
and has composition which derives excessive pure water (dirt, such as flushed dust, is floating by the 
detergency in this) to a drain 8. In addition, in this example, the optic conveyed by the pure water 
washing tub 7 has ended chemical washing of the front face beforehand in the elevator 6 via the cleaning 
agent tub 9, the pure water tub 10, the cleaning agent tub 11, and the pure water tubs 12 and 13 one by 
one. 

[0010] In such composition, when pulling up the aforementioned optic at the raising speed as which only a 
duration describes below the optic which is a washed object in the stage where it was immersed in the 
pure water washing tub 7, and the optic was warmed to necessary temperature by heat conduction from 
pure water, from the surface tension of pure water, and a relation with the above -mentioned raising speed, 
it is in the state to which the front face of an optic got wet uniformly in water, and, moreover, raising of an 
optic is attained in the minimum amount 

[0011] The following conclusions are drawn from the old experiment by this invention person. That is, 
when washing an optic using pure water, it turns out that a subsequent dryness process is influenced 
greatly, and when avoiding generating of silverfish and YAKE, it is important [ acquiring an adhesion 
state as uniform as possible and few ] for the adhesion state of moisture over the washed object (optic) 
front face at the time of raising. The raising speed of an optic and the surface tension of pure water are 
mentioned to this as a dominant factor. 

10012] If it puts in another way, and moisture will serve as a lump and will adhere on the surface of an 
optic, after raising, at a dryness process, evaporation of the moisture of the part will take time and 
generating of YAKE and adhesion of dust will take place. Therefore, on the occasion of raising, it is 
required for the breadth of the moisture which adheres on the surface of an optic to be uniform, and it is 
necessary to consider the surface tension of pure water at this. On the other hand, raising of an optic will 
receive restrictions in raising speed naturally for reservation of the uniform water screen by the 
aforementioned surface tension, although to be attained at the biggest possible speed is desired, since the 
operation efficiency of a washing process is influenced directly. 

10013] Then, this invention person assumed that raising speed was in inverse proportion to surface 
tension, and stood the following empirical formula about the raising speed S. 

They are the coefficient which is S=X/A+Y and with which A is the surface tension of pure water by the 
upper formula, and X and Y are satisfied of an upper formula, and a correction factor. Here, since the 
surface tension of pure water changes corresponding to the temperature of the pure water, first, it needs 
to ask for the relation between the optimum raising speed (the maximum raising speed which is sufficient 
for securing the uniform water screen on the surface of an optic as thinly as possible on the occasion of 
raising) of the target optic, and the temperature of the pure water for washing by experiment, and needs 
to decide each coefficient of an empirical formula after this. 

100141 Silverfish and the maximum raising speed in t he conditions which YAKE does not generate are as 
in ihe next table as a result of an experiment. In addit ion, as an optic, the case of glass (a lens, prism, etc. 
arc. assumed as an object), and in the case of aluminum (a polygon mirror etc. is assumed as an object), 
I he front face divides, and each maximum raising speed is found 
100151 
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About the case of now and Table 1 to a crow, they are the surface tension 66.841 of 60 degrees C and the 
surface tension of 80 degrees C. 63.209 is substituted for an empirical formula, about the case of 
aluminum When the surface tension 70.224 of 40 degrees C and the surface tension 66.841 of 60 degrees 
C are substituted for an empirical formula and it asks for each coefficient, they are XI =5814, Yl=-82, X2 
=2758, and Y2 =. 36 is obtained. In this case, the permission width of face of a correction factor was set 
up with **2 mm/s from the experimental result by the washing nature in a head end process supposing 
the point that the surface state of a washed object (optic) is different. Thereby, it is the maximum raising 
speed S 1 about both glass and aluminum. And S2 It will ask by the following empirical formula. 
Si -5814/A-82**2S2 =2758 / A 36**2, in addition the surface tension of water are gamma=a-bt-ct 2 at the 
range of 20- 100 degrees C. Approximating by the formula is known (however, it is the degree of ^solution 
temperature (degree C), a:76.24, b:0.1379, and C :3. 124x10-4, and based on the Wilhelmy method) 
Moreover, the thing of the usual water quality is used for above -mentioned pure water. For example the 
particle numbers of this of the diameter of 0.2 micrometer in 10 or more M omega cm of specific resistance 
and pure water are 100 or less pieces [ ml ] /and the 1 or less mg/1 of the total amounts of organic carbon 
L0016J Next, a result when the washing method of this invention is enforced at the maximum raising 
speed based on the above-mentioned empirical formula is verified in the following examples. 
Example In washing down stream processing as shown by 1 drawing 2 , ten optical lenses of the diameter 
of 30mm, 5mm of thickness cores, and 1mm of edges are applied to each tub for 1 minute and it is 
immersed, by the frequency of 28kHz, and output 1200W After performing ultrasonic cleaning, by the 
60 degree C pure water washing tub as shown in drawing 1 , it is immersed for 1 minute, and after that 
at the raising speed of 5 mm/s, an optical lens is pulled up and 80-degree C warm air is sprayed on the 
front face lor 3 minutes. The optical lens which washing and dryness ended is viewed by the transmitted 
light of the light of 150W. About existence, such as silverfish in this front face, and YAKE, it evaluates 
and this result is shown in Table 2, and it is MgF2 to the front face of an optical lens. After coating a film 
with the thickness of about 200nm, within 65-degree C atmosphere The durable test was performed 
evaluation by the same viewing as **** was performed after that, and this result was shown in Table 3 for 
1000 hours. 

[0017] Example By the same method as two examples 1, washing and dryness of ten optical lenses of the 
diameter of 150mm, 20mm of thickness cores, and 5mm of edges were performed. Similarly the result of 
evaluation by the same viewing as the above-mentioned is shown in Tables 2 and 3. 

10018] Example The diameter of 300mm was performed by the same method as three examples 1 and 
washing and dryness of ten optical lenses of 10mm of edges were performed at 50mm of thickness cores 
Similarly the result of evaluation by the same viewing as the above-mentioned is shown in Tables 2 and 3 
10019J Example. By the 80-degree C pure water washing tub, the diameter of 300mm is washed by the 
same, met hod as four examples 1, ten optical lenses of 10mm of edges are washed at 50mm of thickness 
cores, it is immersed for 1 minute, and after that, at the raising speed of 10 mm/s. an optical lens is pulled 
up and 80-degree C warm air is sprayed for 3 minutes. Then, similarly the. result of evaluation by the 
same viewing as the above-mentioned is shown in Tables 2 and 3. 

[0020] Example By the same method as five examples ] . ten optical lenses of the diameter of 30mm 5mm 
of thickness cores, and 1mm of edges are washed, it is immersed for 1 minute, and after that at the 
raising speed of 10 mm/s, an optical lens is pulled up and 80-degree C warm air is sprayed for 3 minutes 
at a 80-degree C pure water washing tub. Then, similarly the result of evaluation by the same viewing as 
the above-mentioned is shown in Tables 2 and 3. 

[0021] Example In washing down stream processing as shown by 6 drawing 2 , ten optical aluminum 
which carried out mirror-plane processing with a diameter I of 30mm ] and a thickness of 5mm is applied 
to each tub for 1 minute, and it. is immersed, by the frequency of 200kHz, and output 600W After 
performmg ultrasonic cfeaning. by the 40 degree C pure water washing tub as shown in drawing 1 it is 
immersed for 1 minute, and after that, at the raising speed of 3 mm/s, optical aluminum is pulled up anil 



80-degree C warm air^Trayed on the front face for 3 minutes. After washing and dryness are completed 
fnno r T U measured 600nm reflection factor of optical aluminum is as being shown in Table 4 

10022J Example. It is immersed for 1 minute by the 50-degree C pure water washing tub as shows ten 
optical aluminum which carried out mirror-plane processing with a diameter [ of 30mm ] and a thickness 
of 5mm to drawing 1 , and by the same method as seven examples 6, after that, at the raising speed of 4 
mm/ s , optical aluminum is pulled up and 80-degree C warm air is sprayed for 3 minutes to the front face 
After washing and dryness are completed, the result which measured 600nm reflection factor of optical 
aluminum is as being shown in Table 4. 

[0023] Example It is immersed for 1 minute by the 60 degree C pure water washing tub as shows ten 
optical aluminum which carried out mirror-plane processing with a diameter [ of 30mm ], and a thickness 
ot 5mm to drawing 1 , and by the same method as eight examples 6, after that, at the raising speed of 5 
mm/s, optical aluminum is pulled up and 80-degree C warm air is sprayed for 3 minutes to the front face 
After washing and dryness are completed, the result which measured 600nm reflection factor of optical 
aluminum is as being shown in Table 4. 

[0024] In order to show the predominance of the washing method of this invention, the example of 
experiment comparison set up out of the technical range of this invention is shown below 
Example of comparison By the 80-degree C pure water washing tub, the diameter of 300mm is washed by 
the same method as one example 4, ten optical lenses of 10mm of edges are washed at 50mm of thickness 
cores, it is immersed for 1 minute, and after that, at the raising speed (these points differ) of 20 mm/s an 
optical lens is pulled up and 80-degree C warm air is sprayed for 3 minutes. Then, similarly the result of 
evaluation by the same viewing as the above-mentioned is shown in Tables 2 and 3 

10025] Example of comparison By the 60 degree C pure water washing tub, the diameter of 300mm is 
washed by the same method as two examples 3, ten optical lenses of 10mm of edges are washed at 50mm 
of thickness cores, it is immersed for 1 minute, and after that, at the raising speed (these points differ) of 
10 mm/s, an optical lens is pulled up and 80-degree C warm air is sprayed for 3 minutes. Then, similarly 
the result of evaluation by the same viewing as the above-mentioned is shown in Tables 2 and 3 
[0026] Example of comparison By the same method as three examples 1, ten optical lenses of the diameter 
ot 30mm, 5mm of thickness cores, and 1mm of edges are washed, it is immersed for 1 minute, and after 
that, at the raising speed (these points differ) of 10 mm/s, an optical lens is pulled up and 80-degree C 
warm air is sprayed for 3 minutes at a GO degree C pure water washing tub. Then, similarly the result of 
evaluation by the same viewing as the above-mentioned is shown in Tables 2 and 3. 

[0027] Example of comparison It is immersed for 1 minute by the 50-degree C pure water washing tub as 
shows ten optical aluminum which carried out mirror-plane processing with a diameter [ of 30mm ] and a 
thickness of 5mm to drawing 1 , and by the same method as four examples 7, after that, at the raising 
speed (these points differ) of 7 mm/s, optical aluminum is pulled up and 80-degree C warm air is sprayed 
tor 3 minutes to the front face. After washing and dryness are completed, the result which measured 
600nm reflection factor of optical aluminum is as being shown in Table 4. 

[0028] Example of comparison It is immersed for 1 minute by the GO degree C pure water washing tub as 
shows ten optical aluminum which carried out mirror-plane processing with a diameter I of 30mm ], and a 
thickness of 5mm to drawing 1 , and by the same method as five examples 8, after that, at the raising 
speed (these pomts differ) of 8 mm/s, optical aluminum is pulled up and 80-degree C warm air is sprayed 
for 3 minutes to the front face. After washing and dryness are completed, the result which measured 
bOOnm reflection lactor of optical aluminum is as being shown in Table 4 
[0029] 
[Table 2] 
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[0030] 
[Table 3] 
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[Table 4] 
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[0032] 

[Effect of the Invention] this invention is under the pure water which warmed the glass optic to necessary 
temperature, as explained above. In the washing method of the optic which was made to make uniform 
nothing and dryness of the front face for washing of the front face of the aforementioned glass optic in the 
condition of the water break when pulling up from the pure water It is the raising speed (mm/s) of a glass 
optic S 1 When carrying out and setting surface tension (dyne/cm) of the pure water in the front face of the 
glass optic at that time to A, it is the speed expressed with Si =5814 / A-82**2, and the aforementioned 
glass optic is raised. 

[0033] this invention at least moreover, the optic by which the optical functional side is constituted from 
aluminum In the washing method of the optic which was made to make uniform dryness of nothing and 
its optical functional side for washing of the optical functional side of the aforementioned optic in the 
condition of the water break when being under the pure water warmed to necessary temperature and 
pulling up from the pure water It is the raising speed (mm/s) of an optic S2 When carrying out and setting 
pure water surface tension (dyne/cm) in the optical functional side of the optic at that time to A it is the 
speed expressed with S2 =2758 / A-36**2, and the aforementioned optic is raised. 

[0034] Therefore, by final dryness, without leaving silverfish and YAKE on the surface of an optic 
washing of the optic by pure water can be attained and the effect that the yield of the stable product is 
securable is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the outline block diagram of the equipment for the example of this invention being 
shown. 

1 Drawing 2] It is the outline block diagram showing the preceding paragraph washing process in the 
washing method of this invention. 
[Description of Notations] 

1 Water Purifying Apparatus 

2 Heater 

3 Auxiliary Tub 

4 Pump 

5 Filter 

6 Elevator 

7 Pure Water Washing Tub 
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•?r LT> jKV7*4IcJ:.oT, 7^^-5^LtM 
ifeJWt 7 C<^7kSfcfr«7l£li, 3iW"< 

-*6{cJ;oT, 7t^D a c^S»$4x, Sfc, glr^O?| 

tt, ifci*»J«9, *$*f§l 0, Mil 1, *6 

7k«l 2JoJ:tfl 3£Ji|f|ft, IftLt, *W*ffitf>ffc^ 

[0010] znxottm&ntt. &mft®-?$>z>yt<¥ 

5>o«M5#-C, *©ft^»i&as3r««£* Tana Ztitc 

[001 1] ;ift$-roxikft>c>f±. ft 

©*a»xejc*#<iu»-rsii:*s»oT*s9» -eta 



[0 0 12] SMfj-fbtf. *»^»t&oT3t^g|S D a o£> 

-2f, ?t#gPn a n c»§|#±(f|4, Sfc#X§(D&ili$J^KDl 
10 rir^SiixS^, «rE*ffi«*fcJ:5*&-<j:*JB!©tt 

[0 0 13] t^T. #3PJ#fi, 5l#±rfa[*!W«B 

S=X/A+Y 

[0 0 14] H&COfeSI, >$, ir^»^L^t^# 

(MiLT> #y =f>5 oniric 

[0 0 15] 
* [3Stl] 



mm cc> 


40 


50 


60 


70 


80 


90 


&ffl3&3 (dyne/cm ) 


70.2 


68.6 


66.8 


65.1 


63.2 


61.3 


S^c5Sft (#77 ma/a ) 






5 


7.5 


10 


13 


S^cJSffi (7JVS mm/s) 


3 


4 


5 









4\ lU/^fe, jfcy^w^g-icoi^Tfi, 6 ot©Si 
55^6 6. 8 4 1, JSil)!, 8 01C(D^B^ 6 3. 

O^TIi. 4 0t©Si^7 0. 2 2 4. 6 
CCcD^ffi^ee. 8 4l€r. H^tcftALT, ^& 
^5r*>b5i. Xi =5 8 14. Yi = -8 2, X 2 
= 2 7 5 8, Y 2 = -3 6&m,tlZ. fl 

Jaaxsfc*sit5gfe#ttT-, (^gi5n D a ) 



s 2 ;4 s TfB<DSi^s;T-*«)e,iiSriJc/«c5 0 

S! =581 4/A- 8 2 ± 2 
S 2 =2 7 5 8/A- 3 6 ± 2 

TKiOSS^I*. 20~100tO©lfy = a 
-b t-c t 2 <OAT'j£M$ix5r &iP*Dg>jvCt«S 
(fcfc'U, t (1C) . a : 7 6. 2 4. b : 

0. 1 3 7 9, c: 3. 1 2 4 X 1 O^T?, Wilhelmyjfe 



# 



• 



ft flU ¥6-230325 



5 

mit^btlZo #J;itf, Ztlfc* Msfittl OMQ - cm« 
±, ^TK^COO. 2/imS^t(j:l0 0i/mlBl 
T, %z LT, i«iilmg/mm5 0 
[0 0 16] SIC *»H©a5»*ft*, ±EH**fc 

mm i 

B 2 "CStJ: 5 4ft*»ilgi:*s^t, 183 0m 
m, ffc^'frS&Smmu ffiSffi 1 mm<Oft^ U >X l 0 fg 
Sr. #«Kl#M5T»«U /I]&ifr2 8kH Z , ffi^ji 
20 owe, JB*ttas**rtT*ofc«, Hifc**"±5 
fteoTconwca&^Mf-e, i#ras*u *<&8L 5 m 

m/s ±tfi£gET\ ft^U^X^It Jilf , ^ 

3#RSK 8 O^cosaSrBfctf+JtSo • ft 
^a^TLfcft^U^XSr, l 5 0W(7)H h<0Si§3t 

i^t^t, Wffl*rtffti\ ::©il6*«:*2tc*U * 
fc, ^UyX^ICMg F 2 B^2 0 0 nm^)J| 
$^ = -<r-f >^Ut«, 6 5t©f i^rtt, 100 

K«fc5i¥*£frfti\ r$>J|g*«:*3»C*Lfc. 
[0017] H^^tj 2 
^lltP^ft-e, ISlSOmm, 
2 0mm, fflgg|5 5mm(7)it^U>Xl 0<@£>gE# • ft^ 

ix*2*5£tf 3tc*t- 0 

[0018] 3lJ£#J 3 
^8(S0»J 1 i: lRl«<^*-feT% ig3 0 0mm, ^$^frg|5 
5 0mmT\ *ggf 1 0 mm<D%¥ l^X 1 0 <B<D$cj#- - 

[0019] Hffi^J 4 
^ftftl 1 t ra«<?!>*fe-e % Ig3 0 0m m> *S*'MB 
5 0mmt\ ffigRl 0 mmC0?t^ U^X 1 0fl§£&?£ 
U 8 0TC<O«*iJHWt-C, ltfWSStU 1 
0mm/sO5l^±if3SST% 3t^= UVX&3I t ±lf , 

"To 

[0 0 2 0] HJ£#iJ 5 

1 iES 3 0 mm, J»£**fr»5 

mm, jS^lmraOff uyXlOi^^U, 8 0°C 
Wtt*ft#«-C % 1#BI»»U 10mm/s 
<£>3l#±ffi$gT\ *^UVX^?l#±tf, 3#ffl, 8 

oTc^jaasrefctM-JtSo 

[0 0 2 1 ] Hffiftl 6 
E2T^^J:9 4aci^«lSXa*C*5^T, (IS 3 0m 
m, m$ 5mm(D^®^DX^Lfc3t#Z/U5: lOjBSr, 



5 

♦wici^a-caatu ^8^200 kHz, tt^eo 

0t:<O*$7kSfc#*T% l#WiJM*U ^com, 3 mm/ 

. -fc. 3#R3, 8 0t;^»»S:Pfc*f+tt5. 2fe^-ftJS*s 
teTLfc^, %^Tj\»*<d§ 0 0 nmS^Sray^Lfc 

[0 0 2 2] HlfiW 7 
*J£0*J6 tW\Wl^5&X\ (18 3 0 mm, Jf^5mm(7) 
io *HAPX*Lfcjte1£7A'5 l 0<@£r, H l 5fc . 

5 0 o C^*$7k^«Xl5>ra«mL, 4mm/ 

tC^j-LT, 3#NK 8 O^jaaSrPfctftltSo 
K**KFTLt«, )t¥7/Kc7)6 0 0 nmKW^i 

[0 0 2 3] ^ffi^ij 8 

^®^DX5r Lfcft^TA'S l 0fi£r, m l ic^-f J: b t& 

6 OtOKWcajNt-CliWRHMtL, 5mm/ 

M*fLT, 3#M, 8 0t©Mt!!)l;#tt»6. 
ttlTUcS, )t^7/U^6 0 0 nmSW^i 

[0 0 2 4] *«W<Oi5l5^jfe<0«fflrttS:*-f-fc«)*C, 

■tmm i 

Wfc«4iW«4*efe-C, 113 0 0mm, 

5 0mmT\ iSSB 1 0 rnm^jt^ U>X 1 0 <BSrj5fe# 

30 u, 8 ot^nwcftjwt-c, i#ra«aru 2 

0mm/s<£>§|#±tfi£& (wO^iSft^S) T% 

i:<*2*5±u K 3»i:*i- 0 

[0 0 2 5] it^J 2 
*««3i:ra«>5c*fe-e, itS 3 0 0mm, ffS+^ft 
5 0mmT\ MiSfS 1 0 mmOJt^ U^X l 0 fiSriSfe^ 

l, 6 oTc^jwcis^flr-e, l^raaatu, 1 

0mm/s(7)?|^±{fig^ CWW^) Tr, 
40 UVXSr?|#±tfx, . 3^F«1, 8 OTCflHaaSrBfctfttf 

C<^2fcJ:i>*3tc^ 0 

[0 0 2 6] itS^J 3 
SlWliHi^ftt, (i:ll3 0mm, i?^^i>SP5 
mm, ffiSPlmm^Tt^UVXl 0f@^a?^L, 60t 

<om&mftmx\ i#ms»u iomm/ s 
^>?i#±ifii^ crafts) x\ 3t*u>x^?i 

f±ifT, 3»W, 8 oroifiHSrefctttttSo ^r^ 
S»iSi:ra«4B«*ci5»flli^«*H:|?lt<a2*5 

50 XV^3\C7jk-t 0 



* 



m 



^■T ¥6-230325 



(5) 



[0 0 2 7] it®.®] 4 

^SiDXSr Lfc3t^T/U5 1 OfllSr, 11 1 (^1"J; 5 ft 
5 Ot«M*Sfc#«T-l#P B ia«U 7mm/ 
s©3lt±tfj$a? ClcD.S/iiSgftS) ft^T/U5£ 

0 0 nm^W5raiJ^Ufc^*(l s H 4 Ic^-fil 9 "efc 
[0 0 2 8] itUc^J 5 



8 

^ffiJDX5rLfc^T/u$ 1 0{!£, (H 1 fc^-f £ 5 ft 
6 0 o C(OM*^«T'l5>WS»L, *CDt&. 8 mm/ 

0 0 nm^m^m^Lfz^i-i. ^4 (C^-Tii 9 T'fc 

So 

[0 0 2 9] 
*io [^2] 











1 


2 


3 


4 


5 


i 


2 


3 




1 0 


1 0 


1 0 


1 0 


1 0 


0 


0 


2 



[0 0 3 0] 



* [3c 3] 



1 0 



1 0 



1 0 



1 0 



1 0 



[0 0 3 1] 







★ ★ 


[^4] 










mmm? 










9 7 


9 6 


9 6 


7 6 


7 2 



[0 0 3 2] 

WfiG^lttJbtfiSflE (mm/s) SrSi ^<OH$ 
^^7^3t^p p pCO*®^^^5^67KOS®?I^ (dy 
ne/cm) &Ait-£ff3\ Sj =5 8 14./A-8 2 

[0 0 3 3] 4fc % *3gEtt\ tt, ^C03t^« 

»*85fc*JV*T % Jt^ttfp^Sl^iJfjfiaf (mm/s) 
£S 2 tU ^^^*#ap D ptD3t^atgS^fe^5*e 
*S®3S^J (dyne/cm) ^Ait5B#, S 2 =2 



7 5 8 /A- 3 6±2-T?*b$jh,53££-e, Jiuffift^ 

p P pCO?|#±Jf?rtT^9COT$>^ 0 
[0 0 3 4] fifoT, *»W*«6«*lS-e, *^p p n (7) 

0>*iMS*J«-eS, ^^LfcMp p p^^g»9Sr5t«T#5 
[Hi] **Mo3llte«t^fc»oSgH^«««^0 



1 
2 
3 
4 
5 
6 
7 



m 
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<72)«9i# 



&B it 

ET 3TI 30# 2 



